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VIII: Obfervations and ConjeBures on the Earthquakes of 
Newr-England. By Proj ejfor Williams, F.A.A. 

IN looking over fome of tHe hiftories of New-England, I 
obferved, that the religious turn of mind which diftinguifh- 
ed the firft planters of Ncw-E?igland, had lead them to take 
notice of all the Earthquakes which happened in the country, 
after their arrival. Several of them feemed to be pretty well 
defcribed ; and in fome of their phenomena, there feemed to 
$fe an agreement. As feveral of thefe accounts were contained 
in; writings but little known, I thought it might be of fome 
v lervice to philofophy, if a particular account of them could be 
collected. This is what I have attempted in the following trea- 
tife: In the Jtrjt part of it, I have fet down the moft particu- 
lar accounts I Could find of their phenomena. - The Jecond con- 
tains obfervations and remarks upon their agreement and opera- 
tions. In the third, conjectures are propofed as to their caufes : 
and m the- fourth, fome general reflections are added as to their 
nature, ufe, s and effects. 

The ravoft likely way to come to the knowledge of their 
taufes, is to obferve all the phenomena that attend them. That 
the reader might have a true account of thefe phenomena, it 
was my endeavour, in the accounts and obfervations, to note 
all the particulars that feemed to relate to them, however mi- 
nute or trivial fome of them might appear. With this view, 
I consulted all the accounts I could find. From feveral of them, 
(the Honourable ProfefTor Wint-hrop's Lectures on Earthquakes, 
in particular) I have received- much help. Others referred to 
authors of which I could not have the advantage of a perufal. 
That gentlemen of feience might have it in their power to ex- 
amine 



ProfeJJbr Williams, on Earthquakes. 261 

amine with what fidelity and care the accounts are drawn up; or 
liow far they might be depended upon, I have conftantly refer- 
red to the authors from which they are taken. Some of the 
accounts, I am fenfible, are greatly imperfect : as all our con- 
jectures, theories, and reafonings, muft depend on the accounts, 
it is much to be wifhed, that fomething more accurate and per- 
fect, as to feveral of them, might be tranfmitted down to pof - 
terity. 

What is propofed as to their caujes, will be judged of, by the 
degree of probability and evidence with which it is attended. 
In all philofophical hypothefes, a writer is in danger of making 
more of his fubjecl: than will bear a ftricl: examination. I have 
found fome difficulty in guarding againft this : and whether, at 
laft, I have not carried conjectures, in fome things, too far, the 
reader muft judge for himfelf. After all, the revolutions of time 
will afford the fureft proof of the truth or errors contained in 
the following pages. I would, therefore, make it my requeft 
to pfiffterity, to note, with care and accuracy, the phenomena 
that may attend any future earthquakes in New-England ; that, 
if what is here advanced as to their caufes, mall be found to be 
true, it may be confirmed ; but, if found to be falfe, it may 
meet with the fate of other errors, and be rejected. The cauie 
of truth and fcience, is of infinitely more importance, than 
any of our fchemes or conje&ures : and this is what I wim 
may prevail,- in all countries, and in all ages. 



An 
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An HISTORICAL ACCOUNT of the EARTHQUAKES 
of NEW-ENGLAND. 

THE Englijh arrived at Plimoutb; in Nrm '-England ', No- 
vember 1 1, 1628. The firfi earthquake that happened in the 
country after their arrival, was on July 2, 1638, O. S. The 
manner of its approach, and the violence to which it arofc, are 
pretty well defcribed in accounts which are yet exifting. It is 
defcribed as having been preceded with a rumbling noife, or low 
murmur, like remote thunder. As the noife approached, the 
earth began to quake, till the mock arofe to fuch a violence, as 
to throw down the pewter from the ihelves, ftone walls, and 
the tops of feveral chimnies ; and, in fome places, made it dif- 
ficult for people to avoid falling. The courfe of this earth- 
quake, in fome of the accounts, is defcribed as being from the 
weftward to the eaftward. In others, it is reprefented as com- 
ing from the northward, and going off fouthward. It is not 
likely any great care, or accuracy, was employed, to determine 
what particular point of the compafs the roar or fhake came 
from j but only to fix it to that, which was judged to be the 
neareft cardinal point, which fome thought was the weft, others 
the north. It is moft probable, therefore, that a middle courfe, 
from about north-weft to fouth-eaft, was the true ; as this will 
cbeft agree with, and reconcile all the other accounts that were 
given of its courfe. To what extent this earthquake reached, 
on any point of the compafs, we have no way to determine. — 
It is faid in general, that it reached far into the land, and was 
Obferved by the Indians much beyond any of the Englijh fettle- 
ments, which then were but of finall extent. And alio, that 

Xomc veffels, which were near the coaft, were ihaken by it. 

In 
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Ins about half an hour there was another fliock, but not £0 long 
or itrong as the former.* 

Omitting a fhoek on October 2Q r 1653, as t0 ° ^ ms ^- to ■ oc -' 
eafion a general notice, the next memorable earthquake, was in 
1658. In all the ancient hiftories, this is mentioned as a gwwf 
earthquake. But I cannot find any account of the month, day, 
violence,, courfe, effects, extent,, or any other particulars of it. 

On January z6, 1663, O. S. " at the /hutting in of the 
evening,." -j* another memorable earthquake fhook New-Eng- 
land. From the general expreffions the writers who fpeak of it 
ufe, It feems to have been one of the greatejl this country ever 
felt. It is reprefented as being preceded with a great noife and 
roar. Mention is made of thehoufes rocking, the pewter fall- 
ing from the fhelves, the tops of feveral chimnies falling in, 
the inhabitants running out into the ftreets, paflengers being 
unable to- keep on their feet, &c. As to its courfe, duration, or 
extent, nothing is to be found in any of the New-England 'wri- 
ters. But they are- well defcribed in the accounts that were 
given of this earthquake in Canada. 

At the fame time, February 5, 1663, 1ST. S. "about half an 
Hour after five in the evening," a mofl terrible earthquake began 
there. The heavens being very ferene, there was fuddenly heard 
a roar, like that of a great fire. Immediately the buildings 
were fhaken with amazing violence. The doors opened and 
fhut of themfelves, with a fearful clattering. The bells rang, 
without being touched. The walls fplit afunder. The floors 
feparated,, and fell down. The fields put on the appearance of 

precipices, 

* Vide Johfon% Hubbard's, and Morton'* accounts of this earthquake. 
■Jf Morton. 
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precipices j and the mountains feemed to be moving out of 
their places : and amidft the universal cram which took place, 
moft kinds of animals fent forth fearful cries and howlings. 

The duration of this earthquake was very uncommon. The 
firft mock continued half an hour before it was over ; but it 
began to abate in about a quarter of an hour after it firfl: began. 
The fame day, about eight o'clock in the evening, there was a 
fecond fhock, equally violent as the firfl: ; and in the fpace of 
half and hour, there were two others. The next day, about 
three hours from the morning, there was a violent fhock, which 
lafted a long time : and the next night, fome counted thirty- 
two mocks j of which, many were violent^ — Nor did thefe 
earthquakes ceafe until the July following. 

New-England and Nenv-Tork were fhaken with no lefs vio- 
lence than the French country. And, throughout an extent of 
three hundred leagues from eaft to weft, and more than one 
hundred and fifty from north to fbutb, the earth, the rivers, 
and the banks of the fea, were fhaken with the fame violence. 
The fhocks fometimes came on fuddenly -; at other times by 
degrees. Some feemed to be directed upwards ; others were 
attended with an undulatory motion. — And throughout the vaft 
..extent of country to which they reached, they feemed to re- 
ferable the motions of an intermitting pulfe, with irregular re- 
turns j and which commenced through the whole at the fame 
hour. 

This earthquake was attended with fome remarkable effeSiu 

Many fountains and fmall rivers were dried up. In others, the 

water became fulphureous : and in fome, -the channel in which 

they, ran before, wasfo altered that it could not be diftinguifhed. 

jjMany trees were torn up, and thrown to a confiderable diftance. 

And 
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And fame mountains appeared to be much broken and moved, 
Half way between Tadoufac and Quebec, two mountains were 
Hiaken down : and the earth thus thrown down, formed a point 
«f land, which extended half a quarter of a league into the ri- 
ver St. Lawrence. The ifland Aux Coudres y became larger 
than it was before : and the channel in the river, became much 
altered** 

From thefe accounts it is evident, that Canada was the chief 
feat of thefe concuffion* : and of confequence, as it proceeded 
from thofe parts, its courfe muft have been from feme point 
.between the weft and north ■, probably much the ime with 
that of 1638. 

After an interval of iixty-fbur years, (in which there had 
been feveral fmall fhocks, but none fo violent as to occafion a 
very long remembrance-jr) there came on another very memo- 
rable one, O&ober 29, 1727, O. S. About io h - 40 , P. M. 
in a very clear air and ferene fky, when every thing feemed to 
be in a moll perfed: calm and tranquility, a heavy rumbling 
noife w c is heard. At iirft it feemed to be at a diftance, but in- 
ereafed as it came near, till it was thought equal to the roar of 
a blazing chimney, andatlaft to the rattling of carriages, driv- 
ing fiercely on pavements. In about half a minute from the 
lime the report was twit heard, the earthquake came, on. It 

K k was 

• TTiQe Frii.ur't Voyage, p. lio* 21 1, Journal dt& Servant Mai. 1678. Char- 



i„> 



Hiftoire de la NouvelU Frame. 



♦ laJbalTraBf. No. 437, mention is matdeef earthquakes in 1660, 1665, i©"68 
04166$. :Dr. Matter fpeaks of earthquakes in. ^670 and in 1 795. Theresas 
»©ther hi 1720, on January 8. Eat thefe, with fome others, having been too 
Jinan to occafion a general notice, aud being only mentioned without any particu- 
lar arcotmt of them, are paffed by, as riot affording utafty light with regard to the 
smamt, caufe, or effects of thefe phenomena. 
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was obferved by thofe that were abroad, that is the' make >paffed 
under them, the furface of the earth fenfibly rofe up, and then 
funk down again -, which muft have produced an undulation of 
the earth, or a motion like that of a wave, both perpendicular 
and horizontal ; firft rifing in a perpendicular direction, and as 
itiitbfided, fpreading itfelf in a horizontal direction all around. 
The nature, therefore, or kind of the motion, was undulatory. 
The violence of the mock, like that of the other great earth- 
quakes, was fuch as to caufe the houfes to make and rock, as if 
they were falling to pieces. The doors, windows, and mov- 
ables, made a fearful clattering. The pewter and china were 
thrown from their (helves. Stone walls, and the tops of feveral 
ehimnies were fhaken down. In Ibme places, the doors were 
unlatched and burft open, and people in great danger of falling, 
There were various opinions as to the duration of this earth- 
quake. The moft probable is, that the make began about half 
a minute after the roar was firft heard, and rofe to its greateft 
height in about a minute more ; and was about half a minute 
in going off. Whence, the duration may be fuppofed to have 
-4)een about two minutes. It was very generally agreed, that the 
courfe of this earthquake was from north-weft to fouth-eaft. 
" The noife and makes, it is laid, feemed to come from the 
" north- weftward, and to go off fouth-eafterly ; and fo the 
" houfes feemed to reel." This account of its courfe, was 
confirmed by all the others, one or two excepted, which differ 
fo much from one another, that nothing can be determined 
from them. With regard to the limits of this earthquake; it 
extended from the river Delaware, in Pennfylvania, fouth-weft, 
to Kennebeek, north-eaft. At both thefe places it was fenfibly 
.felt, though the fhake was but fmall. Its extent, therefore, 

■•.'•• from 
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from fouth-weft to north-eaft, mufl at leaft have been feveft' 
hundred miles, and probably many more. As to its other 
limit, from north-weft to fouth-eaft, we have no way tode-' 
termine how far it extended. It was felt by veffels at fea, and 
in the moft remote wefterly fettlements. As it came from the 
unknown parts, between the weft and north, and paired off into 
the fea, it is probable it might run fome thoufand miles in fuch 
acourfe. 

There were feveral effefts attending this earthquake, which 
feem worthy of remark. Befides what is common, as to the 
throwing down pewter, fences; &c. it was obferved, that fe- 
veral fprings of water, and. wells; that were never known to be 
dry or frozen* were funk lar down into -the earth-. Some were- 
dried up. The quality of the wafer mended in fome; and-f©' 
altered in others as to freeze in migrate weather. Some fpots 
of firm dry foil] became perfect quagmires-; and others,- that 
were full of mire and 4 water before;- - became 'more dry. The 
centre of this earthquake, or place- of greateft violence; feemr 
t© have beertat Newbury, a town Which lies at- the mouth of 
Merrimack-Ri'Vfr. n There, (according to Dr." Colmnris ac- 
count)" the earth opened, and threw up"feveral loads of a fine 
" fand and afhesj mixt with 1 fome fmali remains- of fnlphur • 
«« fo that, taking up fome of it between the fingers, and drop- 
" ping it into a chaffing-difliM)f bright coals, in a dark place, 
"once in three times the blue flame of the fulphur would 
«« plainly arife, and yield: a very frnall fcent. By this it Teems 
"evident, that it was a fulphureous blaft which burft open the 
** ground^andthrewup the calcinedbituminou&earth."* Con- 

R k 2 ccrning 

* Phil. Tranf. No. 409. "What is here faid of its being a ftlphureous blaft, fefems 

t« fee confirmed by the account which Mr. Dudley fern to the Royal Society, in 

■which. 
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jcerning this earth which was thrown \*p, the Rev. Mt.&owl* 
minifterin Newbury, mentions an uncommon circumftance. 
*' One thing (iays he) I may add, which is very remarkable, 
" and which may be depended on :. that about the middle of 
** April, that fine find, which was thrown up in &veral places 
" m this pariih; at the firfl great (frock, O&ober 29, had a very 
*' ojSenfive ftench j nay, was mofe nau&ous than a petrifying 
" corps } yet, in a very little while after it had no finell at all. 
" How long it was before, it begun to have this ftench I am 
** not certain- I know it had it not at firft : and, I believe, it 
" was covered with fnow till a little while before. — There is no 
" fmell now."* Thefe accounts refer to matters faeafy to be 
known, that there is no room to fufipeft that the authors (both 
gentlemen of aphilofophie tafte, 96 wejl a* of-eminence in their 
particular profeffions) could be miflaken. And it ieems high- 
ly probable, from their obfervations, that the £nd which was 
thrown out by the earthquake, contained fbme very noxious, 
ill-fcented vapour, or effluvia ; which, fa long >as there wa* 
nothing to confine it, palled .away in quantities too fmall to be 
perceptible to the ienfes : but when it was kept together by 
the fnow, gathered in fuch quantities as ftrongly- to infect, the 
air, when the melting ofthe-fnow gave it liberty to evaporate 
freely. 

Some 

which he Jays, « A clergyman In a town about twenty miles from Rqjlon affurcS 

.•" him, that immediately after the earthquake, there was fuch a ftink, orftrong 
j** finell of fulphwr, that the family could fcarce-bear to he m the houfe for a confi- 

" derable time tbat,night. The like i* ajfo confirmed from othir {daces. Perfons 
, M of credit do alfo affirm, that juft before, or in the time of the earthquake, they 

** perceived flafhes of light." Phil. Tranf. No. 437. 

* tetter to jOr. Opinion. Phil. Tranf. No. 409. 
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%*me fbmwena were ©bferved a few days before this earth.* 
q\*ake, which deferve our notice, as haying, prohably, &me 
com0im with its approach. The Rev. Mr. AUm> thea mi- 
nifter of Brooklyn, took notice of an uncommon alteration ia 
thg water of fpme wells. " About three 4ays (fays he) before 
"the earthquake* there was perceived, an ill-ftinking fmell in 
*' tfre water of &vQra\!#eHs- Not thinking of the proper caufe, 
«!- fome fear cjbsd 4jmv wells, nut found nothing that might thus 
•' infecl: them. The fcent was fo ftrong and oifenfive, that for 
V about #gfe|: pf tm days they entirely omitted ufing it. In 
*' the deeped ©f theft, wells, which was about Uiirty-fix &gt» 
4t the water was tusae4 to a brfoaftone colour, but had nothing 
" of the fmell j and was thick like puddle-wafer. "% We hgp* 
this apcount confirmed by Mr. Dudley, — **■ A neighbour of his 
" that Jw4^ awttth^rty-flx feet deep, about three days before 
41 the earthquake, j«as farpriifed to find his water, that ufed to 
«■* be very iweet and limpid, ftink to thatdegree that they cou$ 
4< make no u£ of it, nor icarce bear the houfe when jt was 
'** brought in ; and imagining that feme carrion was got jnto 
*' the well, he fearcjied the bottom, but found it clear and good, 
44 though the colour of the water was turned wheyifh, or pale. 
*' In about feven days after the earthquake, the water began to 
" mend ; and in three days more, it returned to its former 
" ivyieetnefs and colour."*' And juft before the earthquake be- 
gan, federal wells were found to have no water in them, which 

had great quantities before and after. To whatever caufe the al- 
terations in thefe wells be afcribed, it can hardly be thought 

but that they had fome connexion with the earthquake, which 

■ 'in 
J Account of the earthquake of 1.757, by Mr. jiiSn. 

• * Pha. Tranf. No. 437. 
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m a few days ran through the whole country. Several " mocks 
were felt in the northern parts of New-Englan'd, fbr ibm# 
months after that of O&ober 29 : but they were geherdfy fmall> 
and of a fhort duration.* 

In 1732, the*e was an earthquake, whfch, though fmall, 
was of a confiderable extent. It came an September 5*, O. S>. 
at about 1 i h - A. M. being attended with a rurf*bhn| noife j. 
andwas of fuch violence as tooccafion a coafiderable jarring of 
thehoufes. The duration of it, was not more than ten or fif- 
teen feconds . This earthquake was much more evident at Mont- 
rml'v&Canada, than k was in any part of -New-England ; be- 
ing attended with confiderable damage there. As this was the 
chief feat of it, if feeths to have come from thence, in a north- 
wejkrly eourfe, to New -England; lis extent, from fbuth-weft 
to norrh>eaft, was equal to that of moflbf the earthquakes 
that have been in the country ;• being felt frorh Maryland to 
thfrriottheajlerly parts ®£ New~EngJand ." and from north -Weft 
to fouth-eaft, it reached 1 from Montreal; and probably from 
many miles beyond- it, to the fea-eoaft.jJ 

From the year 1732-, though there had Been fame fmall 
fhocks, there was none th-it occafioned a general notice, till 
1744. That year, on June 3, O. S. a fair and hot day, there 
was an earthquake, fo confiderable, as to be generally felt thro' 
the province. It began a few minutes after io h - A. M. being 

preceded 

• The account of this earthquafce is colkcYed from the printed accounts of it in 
the Philofophical Tranfa&ions, and by feveral of the Ntio-England minifters. 

j| Vide Phil. Tranf. No. 429, and for 1757, p. 13, and alfo Profeffor Kalm's tra- 
vels, vol. i. p. 44, 2d edit. London. On February 6, 1737, at 4$ P. M. and De- 
cember 7, a little before eleven at night, fmall earthquakes were feh at B*>(tm i but 
no particulars are mentioned as to their phenomena. 
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preceded with a very loud report ; and is faid to have rofe to 
fuch a violence, as to {hake down fome bricks from the tops of 
-fome chimnies, and alfo fome pieces of ftone wall. The courfe 
of this earthquake is faid, by fome that remember it, to nave 
been from the -wefiwardxa the eajiward. As to other particu- 
lars lean find no account.-^ 

The next earthquake, that fhook the whole country, was in 
"the year 1755. November iB, N. S. at 4 h - 11' 35",$ in a 
calm, ferene and pleafant night, came on the moft violent mock 
of an earthquake that was ever known in New -England. The 
firft thing obfervable, was that rumbling noife, or roar, which 
as a found fui generis, feemed a prelude to an earthquake. In 
about half a minute, the furface of the earth feemed to be fud- 
denly raifed up ; and, in fubfiding, was thrown into a uriiver- 
fal trembling, or a very quick, jarring, vibratory motion, which 
a&ed in an horizontal direction. This motion continued for 
about a quarter of a minute, and then abated for three or four 
feconds. Then, all at once, came on a violent,, prodigious 
mock, as fuddenly, to appearance, as a thunder-clap "breaking 

upon 

f Phil; Tran£ for 1757, P- *4* an ^ American Mag. for 17+4. 

% The' beginning of this earthquake was determined to all the exacftiefs tharcouid 
bedefired, by the following accident.— Profeflbr Wirithrop at Ccihbridge, fometi&e 
before, having ufed a pretty long glafs tube, in a particular experiment, ftiut'k tip 
in his clock-cafe, for fecurity. . This tube, ftnndmg nearly perpendicular, muft have 
been overfet by the firft (hock, which made it impoffible for the pendulum to make 
any ofcillation, after the tube had (truck againftit.' The dock flopped at £he timfc 
mentioned above* Being a'Very good one, and having been; adjnffledb? 3 id'erjdia,n 
line, the preceding nbop»,itmufthave pointed out the beginning of the earthquake 
to a great precifion. Had the time been as accurately determined at ajiy other 
diftant place, the velocityjof its motion might have betn determined t# grearexact 
nefs. 



upon. a houic, arid attended with 4 great- api&jev Th% iiuddten end 
great {hock began with the fame i*W of motJpr\ j and was^im- 
mediately fucceeded by quick and violent eancufi5ons,;jerksanid 
wrjtfnches, attended " with an unduteory,. waymg motion of 
rfie whole furface of the ground, not unlike the ftiak«g,and 
quaking of a' very large bogg." After this great flaock had 
been gradually declining and going off, near half a minute, there 
was a fenfible revival of it, though of fhort continuance ; and 
fo all by degrees became ftill and quiet again. 

Trie violence of this earthquake was the gfeateft of any we have 
ever had in the country. ** In BoJion y befides the throwing 
down of glafs, pewter, and other movables in the houfes, about 
an hundred chimnies were, in a manner, levelled with the roofs 
oif the houfes ; and about fifteen hundred mattered, and thrown 
down in part. Some were broken off feveralfeet below the 
top ; and By the fuddennefs and violence of the jerks, canted 
horizontally an inch or two over, fo as to ftand very dangerouf- 
ly. Some others, thus broken- off, were turned round feveral 
points of the compafs, as with a circular motion. The roofs 
of fome houfes were quite broken ki by the fall of chimnies. 
The ends of about twelve or fifteen brick buildings were thrown 
down, from the top to the eaves of the houfes. Many clocks 
were flopped. The vane upon the pwblic market-houfe was 
tferown down ;— the wooden fpindle, which fupported it, being 
feroken off at a place where it was five inches in diameter, and 
ten feet in height j and which had ftood the moft violent gulh 
of wind. A new vane, upon one of the churches in the town, 
wafc bent at the fpindle, two or three points of the compafs : 
and a diftillcr's ciftern, made of plank, almoft Tnew, and very 
ftroudy jut together, was burft to pieces, by the agitation of 

the 
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the liquour in it ; which was thrown out with fuch force, as 
to break down one whole fide of the fhed that defended the 
the ciftern from the weather j as alfo to ftave off a board or two 
from a fence, at the diftance of eight or ten feet from it." 
Much the fame things were obferved in the country. At 
Springfield, a town diftant about eighty miles in a wefterly line 
from Bojion, a fpindle on one of their churches, was bent to 
a right-angle. — And through the whole province, much dam- 
age was done by the throwing down of ftone fences, cellar walls, 
chimnies, and the like. Thefe things may ferve to give us 
pretty juft ideas of its violence : but it is to be obferved, that 
the violence of the mock was different in different places ; and 
not exactly the lame in towns contiguous to one another j or 
indeed in all the parts of the fame town. 

There has been no earthquake in the country, whofe dura- 
tion was determined with fo much accuracy as was that of this. 
Profeffor Winthrop at Cambridge, the day before, had adjufted 
his clock and watch by a meridian line. His clock was Hop- 
ped at 4k 1 1 ' 35". Being awaked by the earthquake, he arofe, 
and looking upon his watch, found it to be fifteen minutes after 
four. The jarring continued about a minute after this. The 
next day the watch was found to have kept time very exactly. 
So that the duration of the earthquake, taking in the whole of 
the time from the firft agitation of the earth, till it became per- 
fectly quiet, was Vfery nearly four and an half minutes j though 
the violence of the fliock did not laft half fo long. This ob- 
fervation of its duration at Cambridge, agreed pretty well with 
fome of the fame kind made at Bojion, by gentlemen who were 
up, and looked upon their watches when it began and ended. 
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In other places, its duration might be different, according to 
the different violence of the fhock. 

By the accounts of thofe who were in the commons and 
open places, when the earthquake began, the courfe of it was 
nearly from north -weft to fouth^eaft. It was almoft univerfally 
agreed, that the noife and makes feemed to pals in that direc- 
tion : and thofe things which were- in fueh a fituation as that 
they might have been thrown indifferently to any point of the 
compafs, pretty generally lay in that direction. 

The extent of this earthquake, was traced to a great diftance. 
On the fouth-weft, it reached as far as Chejapeake-Bay in Ma- 
ryland : being felt on the eaflern, but not on the weftern fide. 
To the north-eaft, it was felt as far as Halifax. It is much 
more difficult to determine its weftern or eaftern limit. — It ex- 
tended- to all our back fettlements ; — was felt at Lake George, 
and probably many miles beyond : but at Ofwego, fituate on 
the fouth-eaftern more of Lake-Ontario, and diftant from Bofton 
about two hundred and fifty miles weft-by- north, it was not felt 
at all. On the Atlantic, the fhock was fo great feventy leagues 
eaft of Cape Ann, that the people on board a veffel, in that 
longitude, thought they had run aground, or ftruck upon a 
rock, till on founding they found they had more than fifty fa - 
thom water. By accounts, which were foon after received from 
the Wejl-Indies, it feems probable that the earthquake reached 
as far as thofe iflands ; or, rather, paffed by to the eaft ward of 
them. The account was, " That on the 1 8th of November, 
" about two o'clock in the afternoon, the fea withdrew from 
" the harbour of St. Martin's, leaving the veffels dry, and fifh 
" on the banks, where there ufed to be three or four fathom 
'I water : and it continued out a considerable time -, fo that the 
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'Profejfor Williams on "Earthquakes. 27$ 

te people retired to the high lands, fearing the confequence of 
u its return : and when it came in, it arofe fix feet higher than 
" ufual, fo as to overflow the low lands. There was no fhock 
" felt at the above time." 

As this extraordinary motion of the fea happened about nine 
hours after the great mock was felt in New '-England, it feems 
very likely to have been occafioned by the fame convulfion of 
the earth. As this earthquake went off fouth-eaftward into the 
Atlantic, it would pafs confiderably to the eaftvyard of St, 
Martins, which has about 18 of north latitude, with 624. ° 
of well longitude. And this was the cafe at the ifland. There 
was no mock felt ; but the motion of the fea was probably 
owing to a great agitation, raifed at aconfiderable diftance, in 
fome ,part of the ocean, by the pafTage, or by an eruption of 
the earthquake, and from thence propagated to that ifland. — 
And what feems to be a confirmation of this, the length of 
■ time' was no greater than what feems necefiary for fuch a pur- 
pofe. We cannot, indeed, ftate, with great accuracy, the ve- 
locity with which the earthquake moved : but yet it is very- 
evident from its duration, and being preceded with a roar, that 
"its motion was not very fwift : and that of the waves, raifed 
hereby, and propagated to the land, muft have been much 
flower : both of which might eafily take up nine hours in be- 
ing propagated, and that in a circular direction, to fuch a dis- 
tance as that of Bo/ion and St Martin's. The extent, there- 
fore, of this earthquake, from fouth-weft to north-eaft, mufl 
bave been about eight hundred miles : but from north-weft to 
fouth-eaft, it reached at leaft nineteen hundred - } and, perhaps, 
many more. 
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As the effeBs of this earthquake, great alterations were or>- 

ferved in the fprings, wells and ponds of water. In fome, the 

quality of the water was altered ; in others, the quantity. 

New fprings were opened j old ones dried up : the channel in 

many, was much changed ; and the water in fome was obferved 

to boil up in an unufual manner, for feveral days both before 

and after the earthquake. At Pembroke, Scituate and Lancaf- 

ter, there were chafms made in the earth. At Pembroke, there 

were four or five of them ; out of fome of which, water iffued, 

and many .^rt-loads of a fine, whitifh and compreffible fort 

of fand, was fpewed.* Nor were its effedts confined to the 

land ; — -feveral of the fea-faring men agreed in their accounts, 

that almoft immediately after the earthquake, large numbers of 

fifh, of different forts, both great and fmall, came up to the 

furface of the water, — fome dead, and others dying. One of 

the fifhing veffels, at that time out upon the Banks, took up 

and brought in feveral quintals of thefe fifh, which were found 

in large numbers, dead and dying, upon the furface of the 

fea.-f 

There 

* Speaking of this fand, " By what I have heard," fays Dr. Mayheiu, " it was 
" of a fulphureous nature." It is to be regretted, that no experiments were made 
■with it, to determine, with certainty, whether this was the cafe or not. 

\ In phenomena, of whofe caufes we have fo little knowledge, it is beft to note 
every circumftance however minute, and whether it feems to have much connection 
with the fuppofed caufes or not ; as we do not know but that they may be of ufe, 
when future obfervations come to be compared with them. For this reafon, it may 
not be amifs to fubjoin to the above account, i . That at the time of the earth- 
quake, there was no alteration in the atmofphere, as to its weight or temperature t 
the barometer and thermometer not undergoing any alteration. 2. A very great white 
froft was obferved in the morning, much larger than had been for feveral years.. 
When it was melted, Profeffor WlnthroQ meafured it, and found that it covered the 
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There were feveral fmall (hocks foon after this of Novem- 
ber 1 8. — One in about an hour and a quarter after the firft, 
viz. at 5 h - 29'. A fecond, on November 22, at twenty-feven 
minutes after eight at night. A third, on December 19, at 
lo h - P. M. Their violence and duration was fmall ; their 
courfe, much like that of the great (hock ; and their extent, 
fuch as to be pretty generally felt through the country. Many 
others, but very fmall, were felt in different parts of the Maf- 
fachufetts and New-Hampjhire, for feveral months after. 

In 1757, there was another earthquake ; which, tho' fmall, 
was generally felt. I cannot find any printed account of this 
(hock, and, therefore, can only mention fome general obferva- 
tions, which I then made of it. It came on July 8, N. S. at 
about 2 h, 20 y , P. M. I was then in an open field, furrounded 
with pretty high hills, from fouth-weft to north-eaft, in com- 
pany with another perfon. The firft thing we perceived, was 
a fmall noife, like that of a riling wind, which feemed to be at 
a great diftance, but fwiftly advancing. It was half a minute 
before there was any (hock. This I inferred, not barely from 
any conjecture I was then able to make, which in a date of 
furprife mud be greatly uncertain, but from this circumftance : 
after hearing the noife, we had enquired of each other what it 
could be j and as there was no (hake, concluded it was not an 
earthquake, when immediately the (hock came on. The con- 
verfation I well remember j and am certain it muft have taken 
up half a minute, if not more. The /hock itfelf was not of very 

great 

ground rj4lo parts of an inch ; which was almoft double of any there had been for 
feven years before, and about five or fix times as. great as what is common in this 
country. The account of this earthquake is collected from Profeifor Winthrop's 
Lecture, and account of it in Phil. Tranf. for 1757, art. 1. and from Drs. Ghana- 
tey-'t and Mayhem' f accounts of it. 
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great force ; but feemed as though fome fmall body was fwift- 
ly rolling along under the earth, which gently raifed up that 
part of the fufface that was over it, and then left it as gently 
to fubiide. The courfe of this earthquake appeared, to me, 
to be from the fouth-weft to the north-eaft. — The noife and 
fluke- feemed very plainly to come on, and go off in that direc- 
tion. I might, however, be deceived by the reflection of the 
found from the adjacent hills, or from fome other caufe ; for 
almoft every one judged very differently of its courfe, . that it 
was from north -weft to fouth-eaft. This was the judgment 
of feveral men, who were at work -together, in a large open 
field, where there was nothing to reflect the found, or millead 
the judgment. It is not impoiTible that both might have been 
right in their opinion ; and this, upon the. whole, I -am- apt -to' 
think was the cafe : ihat although its general courfe was from 
north-weft to fouth-eaft, yet, in particular places, it left its ge- 
neral courfe, and run out to any point of the compafs, as the 
• fubterraneous. veins, or channels, might lead it. From the ef- 
fects of other earthquakes, particularly that of turning and 
twifting chimnies, &c. it feems as though this had been the 
cafe with moft of the large earthquakes we have had. 

On the 1 2th of March, 17.61, there was alfo a fmall earth- 
quake. If began about 2 h - 30' in the morning. It was faid to 
have been divided into two fhocks, with a imall paufe between, 
the laft of which was the greateft. The weather was moderate, 
like that of the preceding day, and a perfect calm refted on the 
land and water ; the horizon, all around, being covered with 
-a whitifh fog. The duration was fuppofed to be about half a 
minute. Happening in the night, and being too fmall to awake 
people in general, nothing can be collected with any certainty 

as 



Profeffor Williams on Earthquakes. 279 

as -to its courfe. Its extent, however, was confiderable j being 
felt not only in the Majachufetts, but in moft of the adjoin- 
ing ftates. 

• The fame year, on November 1, about 8 h - P. M. there was 
another earthquake. As ufual, this was preceded with a heavy 
rumbling noife, which increafed to a pretty loud report as it 
came near. There was a confiderable interval of time between 
the roar and the fhake. I endeavoured to make fome compu-4 
tation of it by this method : juft as the mock began to abate; 
I looked on my watch to note the- time. The report I could 
hear for about half a minute after this. It is probable it was 
about as long in coming on, which would give half a minute 
between the noife and fhake. The Jhock itfelf was of the un- 
dulatory kind ; not violent, but fufficient «:o make the doors and 
windows jarr and clatter. Its courfe was very plainly from north- 
weft to fouth-eaft, and it was pretty generally felt through the 
ftate, and in New-Hampjhire, 

lathe years 1766, 1769, and 177 1, there were fmall earth> 
quakes.- Their courfes were all, I think, from about north- 
weft to fouth-eaft. Their durations not more than twelve or 
fifteen feconds ; and their extent but fmall. Not being attend- 
ded with, any thing remarkable, it is not necefiary to write par- 
ticular accounts of them. 

November 29, 1783, about io h - 54', P. M. there was ano- 
ther fraall earthquake in New-England. Its extent was very 
confiderable ; being felt in Pennfylvania, New-Jerfey, Neiv- 
Korkyi Connecticut, Rhode-Ifland, Maffachujetts and New-Hamp- 
fliitei At Bojion, there was but one mock ; and that was not 
violent enough to be generally perceived. At Hartford and 
NruimHavent in Connecticut, but one fhock was perceived -, but 

it 
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it feems to have been more confiderable than at Bojlon. At 
New-York, three fhocks were felt, about the hours of nine, 
eleven, and two the next morning. At Philadelphia, they had 
a fhock about eleven o'clock, and another the next morning, 
about two. At the firfl of thefe, " moil of the houfes were 
" very fenfibly fhaken," but the other was not generally felt. 
Being but fmall in mofl places, and happening in the night, 
the courfe of this earthquake was not much attended to. The 
only remark I can find upon this, is in an account from New- 
Haven i in which it is faid, " Its courfe was nearly from north 
*' to fouth, and it continued about one minute." 



OBSERVATIONS and REMARKS on the EARTH- 
QUAKES of NEW- ENGLAND. 

T O have a general view of the agreement and disagreement 
of the phenomena that have attended the earthquakes of New- 
England, it may be of ufe to make fome general obfervations on 
the preceding Historical Account. 

It feems worthy of remark, that all the earthquakes of this 
country, have been of the fame kind. Writers on this fubject, 
have fometimes diftinguifhed earthquakes into two different 
kinds, according to the different motions of which they have 
confuted. — In fome, an horizontal, in others, a perpendicular 
motion has been chiefly obferved. In the one, the earth feem- 
ed to move, as it were, from fide to fide : in the other, its 
motion feemed to be up and down. Both thefe motions have 
been united in the earthquakes of New-England. All, of 
which we have had any particular account, have come on with 
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an -undulatory motion, like that of a wave ,; which Aritrifes till 
it comes to its greateft height, and then fubfides -, and in fub- 
.fiding, Spreads itfelf, with an horizontal motion, all around. 
This has appeared, with the moft fenfible evidence, to be the 
cafe, in all the earthquakes I have ever felt. They have all 
appeared, tome, to come on, as if a folid body, or a wave of 
•earth, (if the expreffion may be allowed) was rolling along un- 
<der the furface.of the earth ; which firft raifed that paft which 
was over it, and then left it gradually to fubfide : the confe- 
rence of which was, a {hong undulatory motion of the earth .; 
which was immediately .fucceeded with an univerial trembling, 
dor very quick, jarring, vibratory motion, as though the earth 
was ftruggling to recover its former pofitioa. 

Another thing obfervable ia the earthquakes ©f New -'Eng- 
land is, they have all gone in much the fame courfe* As to two 
or three of the earthquakes, we have no account of their courfe : 
but in all thafe in which it was determined, there is a very 
great agreement. They are all defcribed as coming from about 
north- weft, and going oft about fouth-eaflu As this was the 
cafe with all whofe direction was observed, we may rationally 
conclude, that they all proceeded, in pretty much the fame ge- 
neral track ; in a path from about north-wefl to fouth-eaft, 
though with many fmall deviations and irregularities, in parti- 
cular places. This, if I. do net miftake, has not been gene- 
rally the cafe in the earthquakes of other places. The .great 
earthquakes which have fpread defolation in Sicily t Peru, and 
Jamaica, inftead of proceeding in any regular courfe, are de- 
fcribed rather as inftantaneous blafts, which ftruck dreadfully 
upwards, — not proceeding in any certain tract, from one coun- 
try to another j, but fuch as burft and rent a large circle of earth 

Mm all 
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all around. But with us, they have all proceeded in a different 
manner ; and: in a manner apparently regular ; — fiercely driving 
along, as it were, in the fame path, as though a paffage had 
been opened for, or by them, from one country to another ; 
in feme places coming more near, and in others, running more 
remote from the fuffeee of the earth. And the diflance to 
which fome> and probably feveral have run in the fame courie, 
has been greatly amazing j— nineteen hundred miles at leaft, 
and how much more we know not. 

From the laft remark itfeems probable, that the earthquake* 
of this country,, have had their origin at fome confiderabie dif- 
lance to the north- weft of New-England, andpoffibly at much 
the fame place. Whatever might be the cafe with thoie fmall 
fhocks that have had but a fmall extent, or wherefoever they 
might begin, the larger ones have all been obierved to come 
from the north- weft ; and they were of much- the fame vio- 
lence at. the moft north- wefterly fettlements, as at other places 
in the country. The place,, therefore, where they have had 
their origin, muft have been in fome part of the unknown lands 
which lie to the northr-weft of News-England ; and probably 
at fame confiderabie diftance from any of the European fettle- 
ments j as- there has been no' account from any of them, in 
which it had not the fame direction, coming on from the north- 
weft. Whether the great fhocks have all originated at . the. fame 
placej we have no way to determine ; but from the agreement 
of their courfesand motions, it feems not an improbable fupw 

pofitibn. 

There feems to have been a particular part of the continent 
©f North-America, which has been the feat of the earthquakes 
of New-England, and to which they have always been confined. 

To 
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Wo the fouth-weft, they have feveral times reached as far as 
Maryland j but never fo far as Virginia or Carolina. To the 
north-eaft, they have been bounded by Nova- Scotia ; having 
never been felt much further than Halifax. From the un- 
known lands, at the north- weft, they have gone off fouth-eaft, 
into the Atlantic : their extent this way, being greater than we 
are able to trace on either point of the compafs. The pro- 
vince of Majfacbufefts-Bay, or rather, that part of New-Eng- 
land which is about the latitude of 43 ° north, where the river 
Merrimack empties itfelf into the Atlantic ; has generally been 
the centre, or place of their greateft violence. -If from this 
place, a line be drawn north-weft, it will pretty well reprefent 
the central courfe of the earthquakes of this country : and from 
this line they have extended about four hundred miles to the 
fouth-weft and north-eaft. It is not meant to be very particu- 
lar, but only general, as to thefe boundaries. — And the whole 
country, within thefe limits, has been repeatedly jhaken,— 
moft violently about tho- middle, and leaft fo towards the fouth- 
weft and north-eaft boundaries. As far as can be gathered from 
the accounts, it feems probable, that moft of the great ihocks 
have reached to much the fame places : the fmall ones, in- 
deed, have not had fuch an extent ; being felt only in different 
provinces and towns. But all the earthquakes, within the 
above-mentioned limits, have come from the fame point, and ran 
in the fame courfe : the great ones reaching to much the fame 
extent, as though there was fomething to direct their motions 
the fame way, and to confine them to the fame limits. 

With what velocity thefe earthquakes moved, it is not eafy 
to determine. In many accounts of earthquakes, their motion 
has been faid to be inftantaneous, like that of the electrical 
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ihoek. The reverie has been the cafe in the earthquakes of* 
New-England. Inftead of being inf&ntaneous,. their motion; 
Has never been very fwift. To compute, indeed, with accu-- 
racy, with what velocity any, of them moved, we have no iuf- 
fkient data. Had the times at which anyjof them begun, been 
carefully noted at places whole diftances- were known* it might 
have opened, the way to feme very curious conclufions. But 
all the accounts^ excepting- one ©f 'Profeflbr Wintbrop, are too* 
general to form any certain inferences of traVkindi There is,. 
howevev one article in the accounts of the earthquakes of 
L727, 1755, 1757 and 1 76 1, from whence we may conclude,, 
tfcat th@peka'ty&£ their motion, was eonfiderably lefs than that 
©f found* Moft of die accounts of the earthquakes of 1 727 audi 1 
»755, agree, that the roar was heard at leaft half a minute be— 
fore the make began. The found, therefore, that was occa- 
sioned by the approach o£ the earthquake* preceded the. mock 
with* a motion eonfiderably fwifter than that of the earthquake 
kfelf. NoWyJbttnd moves about thirteen miles in a minute > 
anJ the motion of this was eonfiderably fwifter than the mo- 
tion of the earthquake. In the earthquakes of 1757 and 1761,. 
the found was alfo heard half a minute before the fheck wa* 
felt : and as the report was much- lefs* and therefore could not 
reach fb far as in the larger fhoeks, the inference will be, that 
thefe finall fhock& moved with a velocity eonfiderably kis than 
the larger one. And, indeed, the fiippofition feema not im~- 
probable, that the 'velocity with which an earthquake moves, 
ihould bear iome proportion to its violence ,-*— to the ftrength* 
and force of thofe caufes, by whofe operation it is produced^ 
Whether there does not feem fbme evidence that this has been: 
the cafe with us, the reader will judge for hknfelf, from what 
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lias been obferved above. If this is the cafe, as I believe it is, 
future ob&rvations may determine it with much more certainty 
and precifion, than any that have yet been made. 

But although we are able to difcern fome appearances of agree- 
ment and fimilitude in thofe phenomena that have been menti- 
oned, we cannot difcern any in the times in which thefe earth- 
quakes have happened. From their having all proceeded in 
the fame courfe, one might be ledtofufpecl:, whether their 
caufes, whatever they are, operating in the fame direction, 
would-not require nearly, the fame intervals of time, to gather 
Efficient force to produce the fame effects. But nothing of 
this nature is apparent*- The intervals of time, at which they: 
have happened, have been very different, and without any ap- 
parent regularity. Not to- mention the fmaller mocks, there 
Have been five which have been diftmguimed by their being 
much larger than the reft : thofe, I mean, of 1638, 1658, 1663, 
1727 and 1755. Between the two former of thefe, there was 
aft interval of twenty-eight years. — Between the two next, an in- 
terval of five years : then one of fixty-four j . and between the - 
two laft, of twenty years. At a medium, this will make one 
in about twenty- feven years. But in thefe different intervals, 
there is no apparent order, regularity, or proportion, in the 
times of their happening. Neither does there feem to be any. 
proportion between the intervals of time, and the violence of the ■ 
jhsck. One would be apt to imagine, that the longer the 
caufes were gathering ftrength, the greater would be the vio- 
knee of the earthquake when it came : and yet that of 1755 
was greater than that of 1727, though the interval of time had 
not been half fo long. It is to be obferved, however, that as 
our accounts o£ the earthquakes are but impejfe<a, as to their 
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number, and mvuh more fo as to the degree of their violence, 
all our reafoiiinjs, upon this article, mufl: be very uncertain. — 
Nor could we, without very accurate accounts of the time and vio- 
lence of the earthquakes, the fimller ones as well as the greater, 
ftate any proportion between the times and the Jhocks, fuppof- 
ing fuch proportions to exift. But if there are any fuch pro- 
portions, or any order and regularity, in their periods, it is not 
apparent ; but rather the contrary, from all the accounts I have 
been able to collect. 

It is alfo worthy of remark, that thefe earthquakes do not 
feem to have any connection with any thing that falls under our 
obfervation. It has been fufpected, by thofe who account for 
the origin of earthquakes on the principles of electricity, and by 
many others, that there is fome connection between the ftate 
of the weather, or rather atmosphere, and the happening of an 
earthquake. As our knowledge of this fubject is fo imperfect, 
it may not be amifs to note every thing of this kind. And it 
is obfervable, that the earthquakes have generally happened in 
calm, ferene and pleafant weather. Some of the accounts are 
very imperfect in this refpect : but, in general, they feem te 
agree pretty much in this particular. But though it has gene- 
rally been the cafe, that the earthquakes have come on in fair 
and pleafant weather, it has not been uniyerfally fo, — In the 
earthquake which happened November 22, 1755, after the great 
mock on the 1 8th, the weather was not clear and fair, but 
dull, cloudy, and attended with fmall mowers, and a briflc gale 
at fouth-weft.^— And in March, 177^ there was a finall (hock, 
when, inftead of being fair weather, there was a heavy ftprm o£ 
fnow, But perhaps it is of no great confequence to mention 
jfchis. It has been more common for writers on this jfubjed: to 

attempt 
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attempt to find fbme preceding Jtgns, or forerunners, of theie 
events. And in this refpeft, fear and fuperftition have been 
abundantly fruitful. Philofophy has nothing to do with the 
many idle reports of this kind, that have prevail d among the 
vulgar. But among the many things that have been kippofed 
to exift, there is one that deferves our notice, as having, pro- 
bably, a real foundation in nature. Ancient and modern wri- 
ters have fuppofed, that it might in fbme caies be a prelude to 
an earthquake, when the water, in deep pits, wells, caverns, 
fprings, &c. is thrown into uncommon motions, diflurbed, 
altered and changed, as to its courfe, kind, or quality. It. is 
rational to fuppofe, that fuch events may, in fome cafes, pro- 
ceed frotta thofe caufes, which, in a little time, have burft out, 
and rent the adjacent country. Some curious obfervations of 
this , kind, were mentioned by Meilieurs Dudley and Allin, as 
happening a few days before the earthquake of 1727 : and 
fomething of the lame kind was obferved previous to the earth- 
quake of 175,5. As thefe accounts have been mentioned,* it 
is unneceflary to repeat them here. I am far from fuppoling, 
that any certain prediction of earthquakes can be generally made 
from fuch obfervations ; as fuch events may, and no doubt do 
happen,, without being followed by any (hocks ; and earth- 
quakes often take place without any fuch events. But at the 
fame- time-, it can Hardly be doubteabut that the alterations ob- 
ferved in the water of thefe wells, was c ring to the opera- 
tion, of the fame caufes, that in a few days burft forth .with 
fuch violence as to make all New-England. With regard to 
.the jll tff'ecJs that have fucceeded earthquakes in fome countries, 
it; is Well known there have been many and. fearful ■accounts. 

In 
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In fome places, they are faid to have been followed with great 
mortality, peftilential diforders, and the mofl raging fieknefs. 
Nor is it improbable, that the air fhpald be infe&ed with noxi- 
. ous effluvia, from the vapours that were before confined, and 
perhaps corrupted. It feems credible, that fornething of this 
nature has been the cafe, and, probably, the confequence of earth- 
quakes, in fome places. Maoyof thefe reports, indeed, feem to 
:be much like what has been faid of the effects of comets, mete- 
ors, and the conjunctions of the planets. -^-But at the fame time 
it feems probable, both from ancient and modern accounts, that 
in fome places, peftilential diforders have, in fact, and probably 
as the confequence, fucceeded great earthquakes. Nothing of 
this nature has been die cafe in New-England. It is, however, 
highly probable, from the Rev. Mr. Lowel's obfervation,* that 
fome very noxious vapour, or effluvia, attended the eruption df 
the earthquake of 1727: but no bad effects, no peftilential 
diflempers, no fweeping frcknefs, or uncommon diforder or 
mortality, has been obferved to fucceed any of the earthquakes 
of this country; no otherwife, at leaft, than what has been 
common at other times. 



.CONJECTURES on the CAUSES of thefe EARTH- 
QUAKES. 

IN this enquiry into the Caufes of Earthquakes* it is riot 
my defign to enter into a particular difcuffion of the feveral 
hypothefes philofophers have amgned, as accounting for the 
production of fuch phenomena. — I mean to confider the fub^ 

jeft 
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Je& no further than it has relation to die earthquakes of New 
England, and what may be gathered, as to their eaufes, from 
the preceding History and Remarks. 

From the phenomena and obfervations that have been men- 
tioned, we may iafely infer, that the earthquakes of New-Eng- 
land have been produced by Jomething which has moved along 
under the furface of the earth. Whatever may have been the 
cafe in other places, all the earthquakes of this country, fo fax 
as we have any accounts of them, have been of the fame kind ; 
Confifting, not of a fimple inftantaneous vibration, like that of 
an electrical fhock, but of a gradual heaving, fwell, or undula- 
tion of the earth. This has moved along in much the feme 
path, with a motion not very fwift : and it has reached deep 
enough below the furface of the earth, to affe6t and difturb the 
fountains, fprings, wells and pits of water. Thefe phenome- 
na^ are efie&s, which would naturally lead us to conclude, that 
the caufes,. whatever they may be, had tixeir feat, rife and 
operations- under the furface of the earth. And this con- 
ckuion from the -phenomena, is ftrongly confirmed from obfir- 
"jaihn. — For the Shocks have come on, rofe to their greateft 
height, and gone oft, to all appearance and obfervation, as if 
they had been occafioned by the rolling of fome folid body un- 
der the. furface of the earth. In this manner Profefior Win* 
throp defcribes that which happened November 22, 1755: — 
" I was then," fays he, " fitting on a brick hearth : and the 
*' fenfation excited in me, was exa&ly the fame as if fome finall 
" folid body, by moving along under the hearth, had raifed 
** up the bricks foeceffively, which immediately fettled down 
** again."* The fame observation has been frequently made 

N n by 
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by others -, and is agreeable to all the accounts that can be col- 
lected. And from thefe accounts of the feveral phenomena of 
the earthquakes, and the obfervations that have been made upon 
them, I think we may lay it down as a pretty certain faSi, that 
the earthquakes of Neiv-England have been earned- by fome- 
thing which" has moved, along under the furface of the country. 

What thus moved under, and hove up the furface of 
the earth, was probably a Jirong elajiic- vapour. This is 
inferred from > the phenomena that have attended the earth- 
quakes. 

Among tHefe phenomena, there -were- fome that preceded the 
earthquakes, and looked like a previous preparation. In the 
earthquakes of 1727 and 1755, in particular, it was evident, 
that the caufes by which they were produced, were at work 
feveral days before they became ripe for an explofion. As tho' 
fome grand fermentation was taking place in the bowels of the 
earth,- the water, in feveral wells and' fprings, was uncommonly 
altered in its motion, colour, fmell and quality. This was ob- 
ferved three or four days before there was any earthquake. No- 
thing could better agree with the origin and production of a 
fubterraneous eMic vapour, than this circumfhnce. For how- 
ever fuch a vapour be generated, by mixture, fermentation or 
fire, it would require fome previous preparation,. for its produc- 
tion, or before it would be collected in fufficient quantit^s to 
caufe an explofion, or acquire fufficient force to move and, ihake 
the furface of the earth. .. ,^ 

The no'fe or roar, occafioned by the earthquakes, has always 
been fuch as might have been cxpeded from a fubterraneous 
vapour, when fiercely driving along under the furface of the 
earth. What report might be expeded from a ftrong elaftic 

vapour, 
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vapour, when its motion is confined and directed by a particu- 
lar channel or paffage, we may learn from that of a blazing 
chimney. The action of fire, when turning the inflammable 
materials, with which the chimney abounds, into flame and 
vapour, produceth a noife or roar of a very particular kind ; and 
which feems to be different from almoft any other : and there" 
is nothing to which the report of our earthquakes is more iimi- 
lar, or has been more often compared. 

There is alio an apparent agreement between the efFedts of a 
fubterraneous vapour, and the kind and motion of the mocks. 
When the materials, from which a fubterraneous vapour is pro- 
duced, lie promifcuoufly mingled and blended together, the 
eflfecT: of an explofion would be a violent ebullition, or blafl 
upwards ; tearing and rending a circle of earth, all around. 
This feems to have been the cafe in the earthquakes of Sicily t 
Lima and Jamaica. When the vapours can have a regular dis- 
charge through any aperture in the furface of the earth, they 
will vent themfelves in copious effufions and exhalations, and 
thus . fpend their force this way, as they gather ftrength from 
time to time. Thus it has been with Hecla formerly; and 
with 'Vefuviiti, /Etna, and other volcanoes now. But when 
the vapours are confined under the furface of the earth, and 
have fubterraneous paflages, or proper ftrata, for them to run in, 
by the violence of their expanfion, they will heave -up the fur- 
face of the earth, and thus caufe, not an inftantaneous con- 
curlion, but a progreffive fwell or undulation of the earth. — 
And. this will be continued till the vapours, thus confined, find 
or force for themfelves a pafiage, where, they may burft from 
their caverns, and difcharge themfelves into the open air. — 

N n 2 And 
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And thefe are phenomena in all re£pc<&$ agreeing with thofe 
that have attended the earthquakes of this country. 

The f&ength. and force of fuch a vapour, would be &£Scient 
to account for the violence of any fliocks we have hasL A very 
great force muft be requifite to heave up, andeaufe a progreffive 
fwcll in the furface of the earthy and this, perhaps, from fome 
depth below^— And with what force fubierraneous vapours may 
be attended, we may form feme idea from their effects.. In 
thole which have ihook Vefwuius and Mtna, it has been no un- 
common thing to fee them throw up at once, fuch cloud? of 
fend, afhes and pumice- ftones, as- are capable of darkening the 
whole air, and covering the neighbouring country with a fhower 
of duft, &c to many miles diftance. Gceat flones,, alfo, of 
fome tons weight,, are often thrown to the di^ance of two or 
three miles, by fuch explofions.. Monf. Bouguer tells us, that 
M he met with ftones in South- America y of eight or nine feet 
diametef, that had been thrown from the volcano Catopaxi t by 
one of thefe blafts, to the diifctnce of more than three leagues." 
In Ul/aa's account, the whole plain, near Latacunga,. is faid to 
be full of pieces of rocks, fome of which were thrown, from 
the feme volcano,, to> the diftanee of five leagues.-f If fubter- 
raneous vapours* when they have had nothing to confine them* 
have a&ed with iuch force, we may eaiily conceive that they 
muft heave up, and eaufe a progreffive fwell in the furface of 
the earth, when their force was confined, and their motion di- 
rected by a particular paflage, 

Tthcerufitions and effufiom that have-attended our earthquakes, 
have; alfo borne firong marks of fttb terraneous vapour. That 
% vapour of fiiificient force to fhake and move the furface ©f * 

whole 
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whole country, mould break out in many places, where it came 
near to the furface of the earth, is agreeable to the prefumption 
of theory. Thus it has been with feveral of our earthquakes. 
In that of 1 727, there was an eruption at Newbury, attended 
With an effufion of land, containing fmall mixtures of fulphur, 
and a very noxious, ill-fcented vapour. Strong fulphureous 
fcnells were obferved in other places ; and, as fome fuppofed, 
there were alfo appearances of flame. In the earthquake of 
1755, there were eruptions at Scituate, Pembroke, Lancajier, 
tec. with large effufions of fand, probably of a fulphureous 
nature. Whether this was the cafe with any of the other 
earthquakes, the accounts are not particular enough to deter- 
mine. But in thefe, both the matter and fmell attending the 
eruptions, afforded flrong marks and evidence of fubterraneous 
vapours. 

The earthquakes of New-England have alfo made fuch altera* 
titms in the bowels, and upon the furface of the earth, as a ftrong 
fubterraneous vapour would produce- Very coufiderable altera- 
tions might be expefted in the bowels, and upon the furface of 
the earth, and in the fyftem of fprings, fountains, currents and 
ftreams of water, from a vapour of fuch force as to break thro' 
the furface of the earth, and of fuch extent as to reach from 
one country to another. Such effects have always followed the 
larger fhocks. In that of 1663, incredible alterations are faid 
to have been made in the furface of the earth at Canada, for 
many leagues through die country. Rocks and mountains 
were, in fome places, thrown down, and confiderably removed ; 
and the channel in fome parts- of the river St. Lawrence,, was 
very much changed and altered. In thofe of 1727 and 1755, 
the furface of the earth, in fome parts of New-England, was 

confiderably 



.2.94 Profeffbr Williams on Earthquakes, 

confiderably broken and changed ; and the whole fyftem of 
fountains and fprings, was greatly affecfed. Great alterations 
were made in wells, ponds, fountains and currents of water ; 
fome were dried up, others opened ; new ones produced, and, 
in many, the kind, quality and quantity of the water was 
greatly changed.— Alterations in all refpects fimilar to what 
might be expe<£ted from fubterraneous vapours, fiercely driving 
along under the furface of the earth, with a force fufficient to 
move and (hake fo large a part of its furface. 

This opinion agrees alfo with the effeSis which the earthquakes 
have had on the water. The earthquakes of New -England have 
been felt not only upon the land, but alfo upon the fea. Seve- 
ral veffels, which have been upon the coafts at the times of the 
larger fhocks, have been very fenfibly affe&ed. To the people 
on board, the fhocks feemed as if the veffel had flruck upon a 
rock -, or rather, as if fomething had thumped againft their 
bottoms. This, it is probable, was the very cafe ; and is agree- 
able to what might be expected from the operation of fubter- 
raneous vapours. 

The earthquakes moved with a velocity fufficient to com- 
; municate the fame kind of motion to the water that they did 
,to the earth ; and thus caufed a veiy deep, large and extenfive 
fwell or wave. This wave, arifing from the bottom, rolled 
along with much the fame velocity as the earthquake moved : 
the effecl: of which, when it came to a veffel floating upon the 
water, would be a very confiderable flroke or thump againfr. the 
bottom,—- more or lefs violent, according to the violence of the 
fhock, £nd the depth of the water. — -And in this manner have 
veffels, upon the coaft, been affedTed ; — fome fcarce perceiving 
jit i others not at all j while to others it was pretty, violent. 

There 
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There have been other effedts upon the water, fuch as a fur- 
prifing flux and and reflux of the fea, — extraordinary agitations 
and commotions of the waters, — an uncommon deftrudtion of 
fifti, &c. Thefe effedts have not been common, and never but 
at a conliderable diftance from the coaft of New-England. 
And they feem to be plain and evident marks and effects, of 
the difcharge of the fubterraneous vapours, at the bottom of 
the fea. Such a difcharge, when fmall, would be fufficient to 
occafion the deftrudtion of fuch fifh as were near it : and when 
large, would put an end to the earthquake, and produce the moft 
extraordinary agitations and commotions of the fea, by a furious 
eruption of vapours at its bottom j which would immediately 
force their way through, or carry up before them, the whole 
body of water that lay over them. 

And thus as to* the* conclufion :— It might be naturally ex- 
pected, that as the vapours, by which "the earthquakes were 
caufed, " were fome time in growing ripe, fermenting, or in a 
ftate of previous preparation, they would not be wholly fpent 
or difeharged at once, but leave fmall remainders at particular 
places. Thus it has proved in all the great earthquakes we 
have had. The vapours, by which they have been produced, 
have not been wholly fpent at the firft fhock : but what has 
remained, and what has gathered after a great explofion, has 
produced various fmall fhocks in feveral places, for fome time 
after the great ones : — thus wafting and evaporating by little 
and little, as they were collected and prepared at firft ; till, by . 
degrees, all has become quiet again. 

Such have been the phenomena that have attended the earth- 
quakes of New -England. — And to me, they appear to be fuch, 
as (viewed either together or apart) make it highly probable, 

that ' 
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that what moved under, and hove up the furface of the earth, 
was a Jirong elafiic vapour.* 

The origin or production of fuch a vapour, may be accounted 
for from the contents of the earth. Much the largeft part 
of the contents of the earth, will always remain hidden from 
our Vii.v, ana beyond the reach of our knowledge. We have, 
however, penetrated far enough below its furface to find, that 
■many .of the bodies it contains, are of fuch a texture, or con-. 
vim particles of fuch a nature, as to generate, or be eafily turn- 
ed into vapour. This is the cafe with coals, falts, fulphur, 
nitre, air, water, moil kind of minerals, and all fubftances 
which contain oily particles. Such bodies, at leaft fome of the 
particles they contain, are eafily and often turned into a very 
ftrong, fubtle, elaftic vapour. With fome, nothing more is 
neceffary to generate a very powerful vapour, than a bare mix- 
ture of different bodies. Thus equal quantities of powdered 
fulphur and iron filings, being mixed with water, foon become 
too hot to be touched j and in a little time emit flame and va- 
pour. And if iron, oil of vitriol, and water, become mixed 
together, there will infhntly arife a violent ebullition, with 
fumes copioufly exhaling j and which are fo very inflammable, 
jhat if fet on fire, they go off at once with a loud explofion. 
The fame is alfo effected by fermentation, Inflances of very 
flrong elaftic vapours, produced this way, are fo common and 
obvious, that particular cafes need not be mentioned. All fe- 
parable, mixt and compound bodies, may be the fubjecl: of this 
operation ; and the eafier they are feparable, whether by means 

of 

* From the phenomena which have been mentioned, it feems probable, that 
this -elaftic vapour was a fluid, of the fame nature as that which is now called «& 
jiatntnabk atr. 
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of water, air, or heat, the more readily they ferment. — And 
when they do ferment, they will produce a vapour more or lefs 
ftrong, according to the quantities of „the fermenting matter, 
and the degree of the fermentation. But in no method is a 
more powerful vapour produced, than by fire. What an amaz- 
ing effect will a fmall fpark of this have on nitre and fulphur, 
when made up into fuch.a compofition as that of gun-powder ! 
How fmall a quantity of this powder, when on fire, will ge- 
nerate a vapour of fufiicient force to burfl the firmeft rocks ! 
Air, by the application of fire, becomes fo elaftic, as to break 
through all oppofition. — And there are many effects produced 
by the vapour of water, when intenfely heated, which make 
it probable, that the force of gun-powder is not near equal to 
it. And, in general, all combuftible bodies are capable of be- 
ing turned into vapour, by the action of fire. — And fire feems 
to be a fluid, which is fpread through almoft all bodies what- 
foever. It certainly exifts, in very large quantities, in the bowels 
of the earth. — Some parts, as the volcanoes are actually burn- 
ing, and have been throwing out fire, Same, fmoke, cinder, 
rocks and lava, for many ages. — And where there are no fuch 
appearances of it, it exifts, and is difFufed in great -quantities. 
That this is the cafe is evident from hot fprings, — the warmth 
that is always found in deep mines and. pits, — and thofe burn- 
ing mountains that have been thrown up from the bottom of 
the fea. — And when collected into large quantities, its ..effects 
on water, air, the fumes of fermenting minerals, and all kinds 
of combuftible bodies, would be to generate a vapour more or 
lefs ftrong, according to the quantities of the minerals of whicn 
it was compofed. 

O o Thus 
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Thus, in the contents of the earth, we find fufficientmate* 
rials for the- j^dduQion of the moil ftrorig, adHve and power- 
ful vapour j — and fueh materials as db, in facl, produce moil 
terrible volcanoes, — vapours that have hove up, and broke thro- 
the furface of the earth, — and earthquakes that have maken the 
whole country, for twenty miles around Vefuvius and Mtka. 
*— And fuch explofions and concufflons are what all thofe coun- 
tries are fubjecT: io, which abound with fulphur, . nitre, and 
fuch combteftible materials. 

As the contents of the earth will account for the origin, the 
JlruSiure of it will account for the motion, and direSlicn of a fub- 
terrarieous vapour. Were the globe a perfed folid, there could ; 
be no motion of a fubterraneous vapour under its furface. But 
this is not the cafe. — Inftead of being a perfect f slid, the earth 
is of a cavernous ftruBure -, containing various pits, holes and 
caverns.. Some of theie are:dry ; others are the fountains, or 
contain currents of water j and others abound with the fumes 
of fermenting minerals, and with various kinds of vapour and 
effluvia. That the earth is thus of a . cavernous flructure, is 
evident from the mines, fprings, and currents of water, that 
are found below its furface, in every country, and in almoft 
every place. And it is probable, that many of thefe fubter- 
raneous caverns may be of a. great extent ; — fome running 
in a direct, and others in long, crooked, unequal parTages. 
—And by thus winding, meeting, . croffing and mixing with 
each other, they may form communications between very 
(iiftarit parts of the earth. The manner in which the folid 
and fluid parts of the earth are dijpofeci,.. is alio worthy of 
remark.: — In fome places, they are found promifcuoufly min- 
gled and blended together, . in a manner which has no apparent: 

order 
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order or regularity. In other places, the various kinds oijolids 
appear to be difpofed with the utmoft apparent regularity, in 
the form of different and diftin£t jirata of clay, coals, falts, 
fulphur, minerals, &c. It is thus alfo with the fluids .; — in 
many places, they are regularly collected into quantities, or foun- 
tains, within the bowels of the earth j in others, they are con- 
stantly and regularly moving in perpetual Streams and currents : 
Some of which are charged with fulphureous particles ; others 
with thoSe of iron 3 and others, with various other tindtures and 
mixtures. 

And from this Structure of the earth, the motion of a fub- 
. terraneous vapour would receive its direction. For vapours, ge 
nerated and increasing in the bowels of the earth, if they found 
no vent upwards, mull naturally take their courfe and rum fierce- 
ly along under the furface of the earth, according as 'they found 
Subterraneous pajjages or ftrata, of proper materials to conduct 
them. — And it feems as if Something of this nature muft be the 
cafe in this part of America. That .there Should be a particu- 
lar part of the country, as to width, to which the earthquakes 
•of New-England have repeatedly reached j that they mould all 
be of the fame kind, — ceme from the fame point,'— and pro- 
ceed in the fame path ; — thefe phenomena cannot be fuppofed 
to be the effect of what is called chance or accident. It is evi- 
dent there muft have been Something which ferved as conductors. 
If Jubterraneous pajjages, of Such extent as thefe earthquakes* 
mould be admitted, it would be difficult to account for the 
width of the earthquakes, on that hypothefis. The more pro- 
■bable fuppofition feems to be, that there are fome particular 
Jirata, which have ferved as fuel or conductors to the vapour. 
And that this was the cafe, feems further probable from the 

O o 2 fulphureous 
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fulphureous mixtures that have been thrown out at the different 
eruptions. Inftances of thefe eruptions are mentioned in the 
accounts of the earthquakes of 1727 and 1755.— And they are 
fuch as make it probable, that these is ibme particular jlratum 
under the. furface of the country, which has ferved and will 
ferve to direct the motion of the fubterraneous vapour, from 
the places of its origin, to that of its grand final eruption.* 

On this account of the Caufes of the Earthquakes of New- 
England, it may not be amifs to remark, that part of it feems 
to be matter ofJaB, and part matter of conjcShire. As the 
caufes lie out of fight, and beyond the reaclrofobiervation, we 
have no way to come to the knowledge of them, but by gene- 
ral reafonings from the phenomena that fall under our obferva- 
tion, Thefe phenomena, I may venture to fay, have been fair- 
ly related : — but whether the inferences that have been drawn 
from them, are juft, — the conjedtures, fuch as are probable,- — 
the conclufions, well fupported, — and. the evidence, fuch as 

might 

* Suchjlrata are not at all uncommon. • Maay countries are known to abound 
with, and to be diftinguifhed by them. " We have an inftance of it in the chalky 
and flinty countries of England and France, which (excepting the interruption of 
the channel, and the clays, fands, &c. of a few counties) compofe a tracl of 
about three hundred miles each way." Phil. Tranf. for 1760, p. 587. The vol- 
canoes in the Andes, are in all probability derived from the fame Jlratum of com- 
buftible minerals ; the extent of which cannot belefs than five thoufand miles, — for 
fo far do the mountains and volcanoes extend. — And thus 'in North-America, if we 
may give credit to L. Evan;, in defcending from the mountains which adjoin to 
the weftern lakes, the fame fets of Jlrata, and in the fame order, are generally 
kept up. 

In fome countries, earthquakes have ceafed upon the breaking out of volcanoes. 
If there were volcanoes in this part of America, which might ferve to interrupt the 
Jlratum, and as .a vent for the fubterraneous vapours to difcharge themfelves, it is 
probable the earthquakes of New-England would not run in fuch. a regular manner, 
through fuch aa. extent of the country, 
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might have been expected, — thefe are fubmitted to the judg . 
ment of others. Hypothefes may be of ufe to put us upon 
further enquiry, and a more critical examination ; but are never 
to be received, any further than they are fupported by proper 
evidence. 



GENERAL REFLECTIONS on EARTHQUAKES. 

THE preceding Accounts, Observations and Con- 
jectures, have been confined to the earthquakes of New~ 
England. — But they will naturally lead us to fome General 
Reflections on the nature, ufe and effe&s of thefe formi- 
dable phenomena. Thus, 

If we are right in our conjectures on the caufes of earth- 
quakes, we may conclude, that the globe always has been, and 
will be fubject to fuch concuffions. From the earlieft ages, of 
which we have any accounts, this has been the cafe. Many 
parts of the earth bear the marks of great and furious eruptions ; 
not a few of which, were prior to all hiftorical monuments 
and records. The eruptions of the noted JRtna, maybe traced 
back an hundred years before the fiege of Troy.* Vefuvius 
was a volcano before the foundations of Herculaneum and Pom- 
feu were firft laid. Thefe cities were covered by an eruption 
of Vefuvius, A. D. 79. Their foundations and pavements are. 
all of that melted and vitrified fubftance called . lava, which 
Vefuvius had thrown out ; — which is a proof of great erup- 
tions, prior to the foundations of thefe cities. -f- How long 
thefe volcanoes, or thofe in Iceland, the Eajl-Indian iilands, . 

and 

* According to M. D'OrvlUe. 

\ Phil. Tranf, for 1771. Art. 1. 
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. and South- America, have been burning, we have no hiftory or 
tradition ancient enough to inform us. Many of their effe&s 

: bear the marks of more furious eruptions than any there have 
been in modern times. The foil for more than twenty miles, 
round Naples, by its cinder, ftones, burnt matter and lava, ap- 
pears to have been the production of very ancient fubterraneous 
fires, earthquakes and eruptions.* The Afpenines, a chain 
of mountains which divide the continent of Italy from north, 
to fouth, and extend even to Sicily, difcover many tokens of an 
internal fire ; and were judged, by that celebrated philofopher, 
M. de la Condemine, to be a chain of ancient volcanoes. This 
is alfo the cafe with that long chain of mountains in South- 
America, known by the name of the Andes. Thefe moun- 
tains run from 45 ° fouth latitude, to feveral degrees north of 
the line, and alfo throughout all Mexico ; being, according to 
Monf. Bouguers account, five thoufand miles in extent. The 
feries of volcanoes, formed by thefe mountains, is interrupted : 
many are totally extinguifhed ; and there are many which are 
ftill burning ; and many of the ancient ones frequently burft 
out again. % Several of the Weft-Indian iflands, the Azores., 
'Teneriff'e, and moft high mountains, either contain volcanoes,, 
or, by the veftiges of calcination and vitrification, fhow the 
former effects of them. — And as feveral iflands and mountains 
have been funk, fo we have authentic accounts of feveral that 
iiave been thrown up from the bottom of the fea, by fubterra- 
neous fires. Such effects with the relations of hiftory, afford 
plentiful evidence, that the globe has always been fubjedr. to 
and greatly affected by fubterrancous fires, earthquakes and 
rolcanoes. The 

* Phil. Tranf. for 177 1. Art. .1. 
£ Cmdamine's Travels into Italy-. 
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'I'h&famecaufes which have produced fuch effects on the 
larfeqe, are undoubtedly Ml exiftent in the bowels of the earth. 
£r<jpeir periods of time may be requifitefor them to grow ripe, 
or gather ftrength fufficient to caufe an expiofion or earthquake. 
But astthe materials from which fubterraneous vapOurs are form- 
^£j eonftahtly exift in the bowels of the earth* they will be as 
conftantly fermenting y and thus increafing the quantity and 
force of. the vapours* till they fhall become fufficient to break 
through "all oppofition, and force for themfelves a paffage thro? 
the earth. And although they may in fuch ways be difcharged 
from time to time y yet, fo long as thefame powers fhall fub- 
fift in matter, . new vapours will be produced y and, of conse- 
quence, the fame efFedfo, after proper intervals of time, will 
again take place. Nor are they to be viewed as marks of any 
difordef "or irregularity in the works of nature. For,. 

Notwitliftanding all their terrible effects; earthquakes feeiix 
"fo be a neceffary confequence of fuch laws of nature, and powers 
in matter, .as are, upon the whole, greatly beneficial to the globe, 
"iiiereis no phenomena in the whole cou'rfe of nature, fo for- 
midable as fhat of an earthquake.— Nor is there any that has 
ipread more univerfal horror r calamity and defolation. - Hiftory, 
ancient and modern, , abounds with accounts of large countries 
that have been fhaken,— whole cities that have been funk and 
coveted,— and immtme numbers of mankind that have been 
"(leftroyed, by thefe dreadful convulsions of nature. In the 
earthquake which ihook Sicily, in the year 1693, fifty-four ci- 
ties and towns, with an incredible number of villages; were 
ather deftfbyed or greatly damaged, and about fixty thbufand 
peffbh's perifhed. In that at Jamaica, in 1692, almoft the 
whole of Port^Royal was fwallowed up, and large numbers of 

its 
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its inhabitants buried in its ruins. — Anid in the earthquake at 
Lima in Peru, in 1746, all the buildings in that city, and in 
the port of Callao, except about thirty, were funk, or laid in 
ruins, and great numbers of people deftroyed : — four hundred 
.and fifty-one fhocks, many of which were equal to the firflr, 
fucceeding in the fpace of four months. The deftruction of 
Lijbon, by the earthquakes in 1755, was alfo attended with the 
raoft tragical fcenes of defolation, death and mifery. And yet, 
notwithstanding all thefe dire effects of earthquakes, it is very 
poflible, that the laws and caufes from whence they arife, may 
be a neceiTary provifion, and a real advantage to the globe. The 
power of gravity, the wind and water, rain, heat and cold, 
■have occafioned the deftruclion of vaft numbers of mankind : 
. and yet they are a general advantage to the earth, and to its inr 
habitants ;— and fuch an advantage, that no creature could live 
. on- this globe without them. And fince they produce an over- 
. balance of good, they are, to be eileemed advantageous and • be- 
neficial upon the whole j although in fome particular cafes, 
they may be attended with very dangerous and fatal, effects. 
This, it is probable, is the cafe with all the laws, powers and 
operations of nature ; and. to all thofe agitations and concuflions 
to which the earth is fubjeel:. 

To enumerate all the ends to which thefe formidable pheno- 
mena may ferve in the natural world, would require higher de- 
grees of knowledge than it is probable we mall ever have of 
this fubjed. And yet, perhaps, we may fee enough to con- 
vince us of the wifdom and benevolence of the Creator, in 
■making the globe fubjecT: to fuch concuflions. Thefe extenfive 
.and powerful agitations tend to weaken the attraction, loofen the 
jparts, and open the pores of the earth; and thus to fit, and 

prepare 
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prepare it for the purpofes of vegetation, and for the various 
kinds of produce that are neceffary for the fupport of animal 
life. Were an infuperable bond of attraction to take place on 
the furtace, or in the bowels of the earth, without fomething 
to oppofe its power, — fluidity, motion, vegetation, and all na- 
ture would be at a ftand. The power of gravity tends to this : 
And hence we find it neceffary, by the operations of agricul- 
ture, to break the furface of the earth, to loofen its parts, and 
open its pores, and thus weaken its attraction, that it may be 
fit for the production of fuch fruit and grain as we want in the 
courfe of the year. An earthquake performs that in the bowels 
of the earth, which the various methods of agriculture per- 
form on its furface. — And it is probable, that the former is 
equally neceffary to the purpofes of vegetation, as the latter.— 
And what feems to confirm thefe conje&ures, it is obfervable, 
that thofe places which are mod fubjedl: to earthquakes, are the 
moft noted, cceteris paribus, for the fruitfulnefs of its foil, and 
the plenty of its produce. Thus Italy, Peru, Manilla, and 
efpecially Mtna and Fefuvius, places greatly fubject to earth- 
quakes, are celebrated for an uncommon fertility. There are 
other important ends which may be anfwered by earthquakes. 
Thofe fub terraneous vapours, by which they are caufed, feem 
neceffary to prevent the inward parts of the earth from becom- 
ing too denfe, compact and hard, in confequence of their at- 
traction.— -And when thefe vapours are collected in large quan- 
tities, it may be neceflary to have them difcharged into the 
atmofphere, to prevent a diffolution of the globe through the 
force of their elafticity or repulfion. It may alfo be neceffary 
to have new fub terraneous paffages opened, — old ones diverted 
from their former courfes, — and new communications eftablifh- 

P p ed 
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ed between different countries, — >that all parts of the earth may 
be fupplied with fuch kinds and quantities of water and ait, as 
the growth of bodies, in the bowels and upon the furface of the 
earth, may require ; and that the folid and fluid parts of the 
earth may be kept in their due place, connection and Order.-^— 
And, in general, we may prefunve, from the analogy of na- 
ture, that there may be, and no doubt are, many ends and ufes 
to which fubterraneous fires and earthquakes may ferve, of 
which we have as yet no ideas or conjectures. But however 
thefe things may be, 

It is probable, that our knowledge of this fubjedt will iti- 
creafe, as all other branches of natural knowledge have done, 
and by the fame means, obfervation and reafoning. In the con- 
tents and ftructure of the globe, the Creator of it feemS to 
have made provifion for the production of fubterraneous va- 
pours and explofions. Earthquakes may of confequence be ex- 
pected, at proper intervals of time, in every country and cli- 
mate, fo long as the earth fhall continue to exift in its prefent 

form. As thefe events happen, pofterity will have opportuni- 
ty to examine their phenemena, to note their effects and opera- 
tions, and to mark all their differences and agreements : and, 
of confequence, they will be obtaining more and more infight 
into their nature, caufes and effects. The methods of reafon- 
ing which are now happily introduced into philofophical fub- 
jedts, though their effects may be flow, are yet certain and pro- 
greflive. Every age will be doing fomething for the. next. 
. — And the. feveral philofophical focieties already eftablimed, 
by collecting and recording obfervations, are, and will be, 
providing materials for the ages that are to come. — -And 
when a fufiicient •number of obfervations fliall be thus collect- 
ed 
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ed, inferences may be drawn, and conclufions may be formed 
from them, of which, as yet, we have not the leaft thought 
or fufpicion. It has been thus in all other branches of philo- 
fophy : and the fame accuracy of obfervation and reafoning, 
when applied to the philofophy of earthquakes, will probably 
bring to light things, of which we have now no knowledge .or 
conception. 

From any knowledge we yet have of the nature and caufes 
of earthquakes, nothing would appear more romantic, than to 
attempt to predict when fuch formidable concuffions will hap- 
pen. We know fo little of their caufes, much lefs when thefe 
caufes will have colle&ed fufficient force to burft forth and make 
the adjacent country, that we have no way to form any rational 
conclufions as to the time when an earthquake will happen, 
from any inferences founded on - the knowledge of the nature 
and operations of their caufes. Nor can we receive much, if 
any, help from any preceding Jigns : — I do not mean thefe 
which fear- and fuperfUtkm have formed ; but from, any regulari- 
ty of their periods,— ftate of the atmofphere,— uncommon mo- 
tion of wells, fprings, and the like.— For if there is any con- 
nexion between things of fuch a nature, and the happening 
of an earthquake, it is what we do. not underftand. 

But our ignorance of thefe -things ought not to be made an 
argument, that there is not in reality any regularity or order in 
thefe events ; or that it will always be impoffible to difcover fo 
much of the nature and operations of natural caufes, as to dif- 
cern the fame fimplicity, order and harmony, in the feveral 
phenomena of earthquakes, as are apparent. in many other works 
and operations of nature. In all.thofe works of nature, of 
■which we have any tolerable conceptions, Hated laws, and a 

P p a fteady 
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fteady regard to them, have been obferved. — And this has been 
xnanifeft and apparent in the fame degree as our knowledge of 
any fubject has been advanced. There was a time when uni- 
verfal confufion and diforder were fuppofed to prevail in the 
courfes, motions and appearances of the heavenly bodies. But 
as the knowledge of the true aftronomy increafed, the moft 
perfect order, harmony and proportion has been difcovered ifi 
the motion and appearance of every ftar, planet and comet. — 
And it is now well known, that all the fuppofed irregularity in 
any of thefe bodies, was nothing more than want of knowledge, 
and confufion of ideas in the obferver. If we may reafon from 
analogy, the conclufion will be, that it is the lame in all other 
cafes. It can hardly be doubted, therefore, but that there is 
the lame harmony, rule and order , — the fame general and ftated 
laws, in the caufes and operations of earthquakes, as there are 
in all other events of nature. No reafon can be affigned 'why 
thefe alone, of all the works of God, fhould be made up of 
irregularity and confufion. It muft, therefore, be fuppofed, 
that earthquakes (like all other events that depend on natural 
caufes) are fubje£t to certain and determinate laws and rules, 
which are in themfelves conftant, regular and harmonious, — 
whether thefe laws, or this regularity, is known to us or not.. 
The ancient Egyptians and Chaldeans* by a long, eourfe of 
observations, are faid to have been able to foretell the appearance 
of comets, and the approach of earthquakes.* The greateft 
philofophers have fuppofed their predictions of this kind were 
founded not on any knowledge they had of the laws and powers 
of nature, but on the vain arts of judicial aftrology. This 

might be the cafe It is, however, to be wiihed, that we 

could 
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could be a little more certain what knowledge the Egyptians 
pretended to in this matter. It is well known, that the fci- 
ences were much cultivated among that difcreet people. Geo- 
metry and aftronomy, if they were not begun, received very 
great improvements from them. The Greeks had all their a£- 
tronomical learning from Egypt. Pythagoras got the know- 
ledge of the true fyftem of the univerfe from the Egyptian 
priefts. — And their advances in feveral parts of the mathema- 
tics, were great and uncommon. How far they were acquaint- 
ed with the aftronomy of comets, I am not able- to lay. Some 
of the Chaldeans, and Pythogorian philofophers, taught many 
things as to the nature, orbits and revehitions of comets ; which, 
though long difregarded, modern aftronomy has adapted, and 
abundantly confirmed.* And that there was nothing impof- 
fible, — nothing romantic, in attempting to predict their appear- 
ance, the great Halley has fully demonstrated. And whether 
they might not have fome knowledge as to the philofophy of 
earthquakes, which, thro' the ignorance and barbaroufnefs of af- 
ter ages, might be loft to the world, feems worthy of enquiry.. 
But however this may have been, it is at leaft poflible, that 
regularity, order and laws may be difcovered in thefe, as well 
as in other works of nature. It is, indeed, but very little- that 
isyet known of the nature, caufes and operations of theie; events* 
It will, probably, require the obfervations of many ages to di- 
geft and form them into a proper fyftem. — And a long courfer 
of obfervations may open new fcenes to pofterity, and enable 
them to form conclufions, — I had almoft faid predictions, — 
which tons would appear wild, abfurd and ridiculous. To, 
me there appears as much ground for fuch a conjecture, as Se.~. 

n$cu- 
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neca had feventeen hundred .years ago for his,, relative to comets; 
but which has literally been fulfilled.* But leaving thefe things 
to the ages that are to come, — 

From contemplating thefe mighty works of nature, a phi- 
losophic mind will naturally rife in admiration and reverence, to 
the Frst Great Cause of All ! In all the works of 
nature, we find plain marks of that wifdom, power- and good- 
nefs, with which the whole plan, frame and conftitution of it, 
was firft formed and adjufled. As all natural effects take place 
in confequence of caufes and laws derived at firfl from God, 
true philofophy agrees with the holy feriptures, inafcribing all 
fuch events to his agency. It was no- doubt with a view ulti- 
mately to moral purpofes, that the laws of nature were firft 
eftablifhed : and nothing can be better adapted than many of 
their operations, to awaken and. direft the attention of man- 
kind to the fupreme Governor of the world. By the operation 
of natural caufes, the Deity often ' arifeth to make terribly the 

* earth/ ' He looketh on the earth, and it trembleth : he 

* toucheth the hills, and they fmoke.' * He removeth the 
•* mountains, and overturneth them in his anger.' * The pil- 

* lars of heaven tremble, and are aftonifhed at his reproof.' 

fAmidft fuch convulfions of nature, ftrong impreflions of the 
power and majefty of God, will naturally take pofTeflion of 
the human mind. Mankind will fee and feel their dependence 
upon their Creator, — with the wifdom, benefit and advantage 

of 

• ' A time,' faid this excellent philofbpher, * will come, when thofe things 

* which now lie *hid, will at laft be brought to light, by length of time and the 

* diligence of pofterity : for it is not one age that is fufficient to make fuch great 
« ^fcoveries.' Seneca, Nat. Queft. lib. vii. chap. 2 j. May we not venture to fay 
&£ tms of earthquakes i 
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of fuch a fteady courfe of virtue, as leads to an habitual truft 
in his providence and protection. Such unufual and great events 
Will powerfully awaken their attention to morals, and thus pro- 
mote the advantage, although it may ^occafion lofs and terror 
to mankind. 

To pretend to be above fear, or to attempt to be unmoved 
with fuch concuffions of nature, would argue, on the one hand, 
a folly or a pride unworthy a philofophic mind : and on the 
other, to give way at every fuch event, to fuch confufion of 
thoughts and paffions, as leaves no command over the mind, is 
a weaknefs as much as poffible to be avoided. Of this we may 
at all times be certain, — the prefent frame of nature will fub- 
lift fo long as Infinite Wifdom and Goodnefs fee it to be fit.— « 
And no event will ever take place in the natural world, which 
was notforefeen by him who is the Author of Nature, 
and defigned to anfwer fome wife and benevolent purpofe. Of 
his favour mortals may be fure, fo long as, they maintain a fteady 
regard to the rules of virtue. This will always be productive 
of fafety and' happineis; though the immediate efFedi of the 
prefent convulfions of nature, will probably be as the poet fays, 

Terra tremit : fugerefera, et mortalia corda 
Per gentes humilis jiravit fxtvor. 






